The main fatty acids (FA) in oil of currently grown cultivars of oilseed rape are oleic acid -C18:1 (59-68%), linoleic acid -C18:2 (17-21%) and linolenic acid -C18:3 (7.8-10%). Oil quality may be improved by developing cultivars with a reduced content of polyunsaturated FA and an increased content of oleic acid (SCARTH & MCVETTY 1999) .
The reduction of linolenic acid to 2-3% in rapeseed and the increase of oleic and linoleic acid to 80% and 35%, respectively, has been an important breeding objective. Winter oilseed rape, with high content of C18:1 and low content of C18:3 acid is of interest for nutritional as well as for industrial purposes due to better frying stability of oil (SCHI-ERHOLT & BECKER 2001; CARRÉ et al. 2003) . A lower content of linolenic acid has a positive effect on the oxidation stability of oil. The same criteria are demanded for bio-diesel usage. Linolenic acid is a component of rapeseed oil that is readily oxidized, which results in reduced frying stability and shelf life of the oil (SOMERS et al. 1998) .
In winter oilseed rape and other Brassica crops there is a natural variability in the content of par- The inheritance of linolenic acid content in oil is polygenic and is also strongly influenced by the environment (SOMERS et al. 1998) . The coefficients of heritability (h 2 ) for the content of C16:0 (palmitic acid) and C18:0 (stearic acid) were fairly high in phytotron tests (h 2 = 0.89-0.93) (PLEINES & FRIEDT1988). Analysis of variance (in high oleic mutant group) revealed a high heritability for oleic acid content, h 2 = 0.99. Subdividing the doubled haploid population into a high (> 64% C18:1) and a low (< 64% C18:1) oleic acid class showed high heritability (h 2 = 0.94) for C18:1 content within both the high and the low oleic acid types. The oleic acid content in high oleic types of winter oilseed rape was environmentally stable at the three locations tested (SCHIERHOLT & BECKER 2001) . The content of linoleic and linolenic acids is controlled by two major genes with additive effects. However, minor genes also appeared to be expressed (JOURDREN et al. 1996) .
A number of authors ( VAN DE VOORT et al. 1992; WILLIAMS & SOBERING 1992; SATO 2002; MÍKA et al. 2003) confirmed the suitability of NIRS (Near Infrared Reflectance Spectroscopy) as a non-destructive, rapid, cheap and relatively accurate method for determining the seed quality (content of glucosinolates, oil, proteins, dry matter and fatty acids) of oilseed crops. In all measured components including FA high significance of the correlation between NIRS and the reference method (GC) was found (VELASCO et al. , 1999a . The aim of this study was calibration of NIRS instrument for the effective screening selection of oilseed rape lines with different fatty acid contents for utilization in Czech breeding programme.
MATERIAL AND METHODS

Materials
For calibration of NIRS intact seed samples of winter oilseed rape breeding materials were used (Table 1 ). All plants were isolated with pollenproof non-woven fabric at the blooming time. For gas chromatography (GC) analysis and NIRS calibration the same seed lot of isolated plants was used.
To derive the calibration equation for the prediction of the FA content -oleic acid (C18:1), linoleic acid (C18:2) and linolenic acid (C18:3), three groups including totally 262 samples (conditioned seeds of 92-94% DM) from three harvest years (2001, 2004 and 2005) were used. Seed samples from the For calibration verification, 50 randomly selected seed samples from the segregating F 2 generation were used. They came from the cross between the line with a modified content of FA (OP-1016) and cultivars (Liprima, Madrigal, Ontario, Action, Viking, Olpop, Jesper, OP-BN-07, Oponent, Oksana and Lisek) with the standard content of FA in oil ( Table 2) .
Determination of the content of FA in oilseed rape seeds by the reference method of gas chromatography (GC)
Preparation of methyl esters of fatty acid. Sodium methoxide (5 ml) was added to approximately 0.5 g of extracted oil. The mixture was boiled under nitrogen bubbling for 15 min in an esterification unit consisting also of a reflux. Then 2 ml of 3.1N solution of dry hydrogen chloride in methanol was added, and the solution was boiled for another 10 min (KOLOVRAT 1985) . Approximately 40 ml of water was added to this sample, and the mixture was extracted twice using 5 ml of petroleum ether. Joint petroleum ether extracts were washed with water into the neutral reaction and at a temperature of 50°C they were reduced to a 1/5 of the volume. The prepared sample was used for coating on the gas chromatograph.
Chromatographic determination
The analysis was carried out on the gas chromatograph CHROM 5 (Laboratorní přístroje Praha, ČSSR) with a FID detector on the glass column 2.5 m long and an internal diameter of 3 mm, filled with stationary phase GP 3% SP-2310/2% SP-2300 on the carrier Chromosorb WAW 100/120 mesh using this thermal program: 190°C (2 min), 2°C per min to 220°C. For the chromatographic record, the TZ 4200 recorder was used.
NIRS calibration
Seed samples were measured using the instrument Foss-NIRSystems 6500 (Company NIRSystems, Inc., Silver Spring, USA), in small circular cups in two parallel replications using the software WinISI II, vers. 1.50. Sample scanning was performed in a reflectance mode with the range of wavelengths from 400 to 2500 nm and a step of 2 nm. For mathematical processing of the calibration equation a regression method Modified PLS, scatter SNV and Detrend, math treatment 2.5.5.1 (SHENK 1990) were used. The accuracy of prediction of this calibration equation re06mk.eqa was verified on an independent validation set of 50 samples of breeding materials from the harvest year 2006 (Table 2) .
RESULTS AND DISCUSSION
The assessed content of the FA (C18:1 = 32.3 to 82.0%, C18:2 = 10.2-26.8%, C18:3 = 3.3-11.8%) in the oil of plants of the segregating F 2 generation (Table 1) according to GC suggests sufficient genotype variability. These results correspond with the statement of LIU and TANG (1992) about the existence of natural variability in the content of FA in Brassica crops.
In validation of the calibration equation to assess C18:1 content, favourably low standard error of prediction (SEP) of 2.39% was found (Figure 1 ). This value of SEP enables to use NIRS prediction based on this equation for reliable detection of genotypes with a high content of C18:1 (above 70% in oil). The low value of SEP (1.89%) for C18:2 offers an opportunity for effective selection of genotypes with the content of this FA below 15% in oil (Figure 2) . In validation to assess the C18:3 content SEP value 1.13% enables effective selection of lines with the content of this FA below 5% (Figure 3) . The values of obtained statistic data for the FA are presented in Table 3 .
The validation for C18:1, C18:2 and C18:3 content demonstrated fair relationships of NIRS analyses to the reference method GC (Table 3) . Correlation coefficient was r = 0.86 for C18:1, r = 0.82 for C18:2 and r = 0.85 for C18:3 (all significant at P ≤ 0.001). The obtained high values of correlation coefficients are in accordance with the results presented by VELASCO et al. ( , 1999a . A comparison of cross validation of calibration re06mk.eqa with the reference method GC revealed even a higher value of the correlation coefficient for the content of C18:2 and C18:3, compared with the value reported by VELASCO et al. (1999a) .
These results confirm the conclusions drawn by WILLIAMS and SOBERING (1992) , , VELASCO et al. (1999a) that NIRS analysis may facilitate effective selection of oilseed rape genotypes with the desired content of FA in oil similar to other significant parameters of quality (MÍKA et al. 2003) . NIRS method enables the analysis of intact rape seeds in an extremely short time without loss of their germination capacity. This allows the processing of selected samples immediately after harvest and sowing of materials selected according to quality criteria in the same year when they are harvested. The advantages of NIRS analysis become more apparent with large sample collections of the same character.
The influence of a harvest year may decrease prediction accuracy in some cases, especially when Ing. RADOSLAV KOPRNA, OSEVA PRO s.r.o., o.z. Výzkumný ústav olejnin Opava, Purkyňova 10, 746 01 Opava, Česká republika tel.: + 420 553 624 160, fax: + 420 553 624 388, e-mail: opava@oseva.cz the course of weather is significantly different from the year when the samples from which the calibration was calculated were collected. The necessity of recalibration for the given harvest year must be tested and statistically evaluated by the programme WinISI II, version 1.50 before using the existing equation. However, if our calibration equation is already sufficiently robust, the harvest year influence does not show very much and recalibration is not necessary.
